This Page Is Inserted by IF W Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



> BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT- 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK »»"<» 



r 

EUROPEAN PATENT OFFICE 

\ Patent Abstracts of Japan 



PUBLICATION NUMBER : 06111903 

. PUBLICATION DATE : 22-04-94 

APPLICATION DATE : 23-06-92 

APPLICATION NUMBER : 04190114 

APPLICANT : IMANISHI HIROSHI; 

INVENTOR : IMANISHI HIROSHI; 

INT.CL. : H01 R 35/04 H01 R 1 3/46 H01 R 1 3/58 

TITLE : RECEPTACLE PLUG CAPABLE OF 

BEING FREELY CONNECTED IN 
UPPER AND LOWER AND CIRCULAR 
DIRECTIONS 




ABSTRACT : PURPOSE: To prevent fatigue break of the core wire and the clad of a covered cable 

connected to a receptacle plug by providing a slider capable of being freely connected at 
any position in its circular direction and a rotatable mechanism swinging in upper or lower 
direction. 

CONSTITUTION: A receptacle plug is an electrode to be inserted into a receptacle fixing 
electrode to give an electrical connection and its one end has an annular sliding electrode 
plug 1 which forms an annular electrode. A fixing holding part 2 fixes and holds the plug 1 . 
An upper and lower and circular direction contact electrode slider 3 has a cable core 
branched in both poles and connected thereto and makes, slidably contact with the 
electrode plug 1 in a circular shape along the plug 1 and can be selectively positioned at 
any of upper, lower, right or left position. A flexible cable clamp 5 is selectively positioned 
at any of upper, lower, right or left position. A rotation limit stopper 8 is a stopper for acting 
when the slider makes circumferential rotation along the annular sliding electrode. Since 
the plug has a clamp 5 and an electrode slider 3 capable of being selectively positioned at 
any position in upper lower and circular direction fatigue break of the core wire and the 
clad of a connection cable 9 is prevented. 
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(54) Device for connecting 
rechargeable batteries to electric 



sockets 

(57) A body (1 ) for accommodating 
rechargeable batteries is connected to a 
plug (4) by a ball joint having limited 
motion. The body (1) includes a seat (3) 
for a ball (7) fixed to the plug (4) by a 
shank (5). A slot in the body for the 
shank (5) extends over an arc of 90° so 
as to permit rotation of said plug (4) 
between a position of alignment on the 
device body (1) (phantom lines) and a 
connection position orthogonal to the 
former (solid lines) whereat the plug (4) 
projects laterally out of the body (1) for 
connection to an electric socket. A pin 
(16a,b) diametrically led through the 
ball (7) is guided within grooves formed 
internally of the seat (3), thereby to 
allow rotation of the plug (4) around its 
shank (5) between the connection 
position proud of the device body (1) 
and a further connection position 
orthogonal to the former. 
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SPECIFICATION 

Device for connecting rechargeable batteries to 
electric sockets 

5 

This invention relates to a device for connecting 
tools equipped with rechargeable batteries to wall- 
mounted electric sockets. 
Currently known are rechargeable electric batter- 

10 ies which are employed to power small tools, such 
as in particular flashlights. 

The technical problem encountered in designing 
such rechargeable flashlights is the method of con- 
necting them to the electric mains for recharging 

15 without this requiring the availability of a separate 
wire lead. In fact, the flashlight cannot be con- 
nected directly to a wall-mounted socket in a hori- 
zontal position because, owing to its substantial 
weight attributable to the batteries themselves, a 

20 bending moment would arise which cannot be sus- 
tained by the connection. Furthermore, the flash- 
light would extend excessively proud of the wall 
and be likely to get damaged by people banging 
into them. 

25 It is the aim of this invention to solve the cited 
problem by providing a connection device which 
affords direct connectability of the tool to a wall- 
mounted socket in an upright position. 
Within that aim, it is an object of the invention to 

30 provide a connection device of simple design, lim- 
ited bulk, and easy and versatile to use. 

That aim and that object are achieved, according 
to the invention, by the present device for connect- 
ing rechargeable batteries to a wall-mounted elec- 

35 trie socket, which is characterized in that it 

comprises a body for containing said rechargeable 
batteries which has a spherical seat at one end, 
and an electric plug which is associated rotatably 
with said seat by ball means rigid with the plug it- 

40 self through a shank led through a slot in said seat 
which extends on a longitudinal plane to said 4 . 
body, so as to permit of an angular rotation of said 
plug between a position of alignment on said body 
and an orthogonal position to the former whereat 

45 the plug protrudes laterally from said body for 
connection to said electric socket. 

The invention will become more clearly apparent 
from a detailed description of a preferred embodi- 
ment of the connection device for rechargeable 

50 batteries, with reference to the accompanying illus- 
trative drawings, wjiere: 

Figure 1 is a longitudinal section view of this 
connection device; 
Figure 2 is a sectional view of the device taken 

55 along the line ll-ll of Figure 1; 

Figures 3 and 4 illustrate diagramatically the 
connection of a tool to a wall-mounted socket hav- 
ing vertically and horizontally aligned holes, re- 
spectively; . 

60 Figure 5 is a front view of a first half-shell of the 
device body; 
Figure 6 is a side view of the half-shell interior; 
Figures 7 and 8 show a corresponding front and 
side view, respectively, of a second half-shell of 
65 the device body; and 
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Figure 9 is an exploded view of the device. 
With reference to the drawing figures, the device 
comprises a tubular body, comprehensively indi- 
cated at 1, which forms the cylindrical case of a 
70 flashlight and on the interior whereof conventional 
rechargeable batteries are to be accommodated. 

The body 1 is longitudinally divided so as to de- 
fine two half-shells 2a, 2b which are substantially 
symmetrical to each other and form at one end a 
75 spherical seat 3 for swivel connection to an electric 
plug 4. The plug 4 has a shank 5 which is practi- 
cally aligned to one of the pins 6 of the plug, and 
accordingly, offset with respect to the latter. The 
shank 5 carries at its end a ball 7 which is rotatably 
80 mounted in the seat 3. 

The seat 3 is defined by two caps 8a, 8b which 
extend from the half-shells 2a, 2b and form hemi- 
spherical chambers 9a, 9b, respectively, which are 
complementary of the ball 7. The seat 3 is offcen- 
85 tered with respect to the longitudinal axis of the 
tubular body 1. 

The chambers 9a, 9b are in communication with 
an inner cavity 10 of the body 1 through related in- 
ner cutouts 11a, 11b in the caps 8a, 8b, through 
90 which the connection cables 12 of the plug 4 to the 
rechargeable batteries are passed (see Figure 1). 

The shank 5 of the plug 4 is led through a slot in 
the seat 3 which extends on the mating plane of 
the half-shells through an angle of 90°. One half 
95 13a of the slot is formed in the cap 8a and the - 
other half in the cap 8b. The opposed end edges of 
the slot form shoulders 14a, 14b and 15a, 15b 
which limit the rotation of the shank 5 between 
two positions at 90° from each other, whereat the 
100 shank 5 is respectively coaxial with and perpendic- 
ular to the body 1. In the position perpendicular to 
the body and limited by shoulders 15a, 15b, the 
shank 5 can only turn by 90° around its axis. In fact 
that rotation is constrained by a diametrical pin 
105 protruding bilaterally from the ball 7 with related 
portions 16a, 16b which engage in respective 
grooves 17a, 17b formed on the internal walls of 
the caps 8a, 8b of the seat 3 and being diametri- 
cally juxtaposed to each other. The grooves 17a, 
110 17b extend on a longitudinal plane orthogonal to 
the mating one of the half-shells 2a, 2b, substan- 
tially over a quarter of a circumference from relat- 
ing shoulders 18a, 18b. Therefore, when the plug 4 
is disposed on the longitudinal midplane of the 
115 body 1, i.e. on the mating plane of the half-shells 
2a, 2b, the pin portions 16a, 16b abut against the 
shoulders 18a, 18b, as suitably rounded off. 

Thus, by virtue of the slot 13a, 13b, the plug 4 is 
rotatable in said longitudinal plane between a posi- 
120 tion of alignment to the body 1, shown by the dash 
line 19 in Figure 1, and an orthogonal position to 
the former, whereat it protrudes laterally of the 
body 1. In- that second position, the pin 4 is in- 
tended for connection to a conventional wall- 
125 mounted electric socket for recharging the batter- 
ies. 

As shown diagrammatically in Figure 3, where 
the electric socket is indicated at 20 and has verti- 
cally aligned holes, in the position of connection to 
130 the socket the body 1 is placed vertically flush with 



BNSDOCID: <GB 2170064A ! > 



GB 2 170 064 A 



the wall and originates, therefore, no bending mo- 
ments. 

Where, on the contrary, the electric socket has 
horizontally laid holes, as at 21 in Figure 4, after 
5 turning the plug 4 into the outwardly protruding 
position, it is futher rotated by 90° about the axis 
of the shank 5, as shown by the dash line 22 in 
Figure 2. 

This further rotation is guided by the grooves 
10 17a, 17b wherein the portions 16a, 16b of the pin 
slide. Also in this case, therefore, it is possible to 
place the body 1 vertically in the connected posi- 
tion to the socket, without bending moments, act- 
ing on the body 1. 
15 It should be noted that in the connected position 
the plug 4 protrudes fully out of the body 1 and 
may thus be connected also to recessed sockets in 
the wall. 

It should also be pointed out that the constraint 

20 imposed on rotation of the plug 4 by the slot 13a, 
13b and the grooves 17a, 17b of the spherical seat 
3 prevents the shank 5 from rotating beyond the 
90° angle and hence the small cables 12 of connec- 
tion for the rechargeable batteries from becoming 

25 twisted. The offsetting of the articulation fulcrum 
of the plug 4 with respect to the body 1, on the ro- 
tation side of the plug, allows a reduction in length 
of the shank 5 and minimization of the connection 
device axial bulk. A central fulcrum would in fact 

30 require a not negligible lengthening of the shank 5 
to arrange, as mentioned, for the plug to protrude 
fully out of the device body in the position for con- 
nection to the socket. 
Conveniently in the aligned position the plug 4 is 

35 covered by a cover, indicated by the dash line 23 
in Figure 1, which fits over a suitable annular 
shoulder 24 of the body 1. 

The body 1 wherein the batteries are housed 
may from a set by itself hooked on the reflector of 

40 the flashlight and withdrawable therefrom for re- 
charging the battery. 

CLAIMS 

45 1. A device for connecting rechargeable batter- 
ies to an electric socket, comprising a device body 
for housing therein rechargeable batteries, an elec- 
tric plug, and a ball joint connecting said device 
body and said electric plug, said ball joint having 

50 ball means, a connection shaft rigid with said ball 
means and a spherical seat rotatably accommodat- 
ing therein said ball means, said spherical seat de- 
fining at least one peripheral elongated slot, said 
connection shank extending through said periph- 

55 eral elongated slot and sliding therealong, thereby 
allowing relative rotation of said plug and said de- 
vice body between a first position, wherein said 
plug is aligned to said device body, and a second 
position, substantially orthogonal to said first posi- 

60 tion, wherein said plug protrudes laterally out of 
said device body for connection to an electric 
socket. 

2. A device for connecting rechargeable batter- 
ies to an electric socket, comprising a device body 
65 for housing therein rechargeable batteries, said de- 



vice body defining a longitudinal plane and having 
a spherical seat, an electric plug, a shank rigid with 
said plug, ball means rotatably accommodated in 
said spherical seat and rigid with said shank, a slot 

70 in said spherical seat extending on said longitudi- 
nal plane, thereby said plug rotating between a 
first position of alignment to said device body and 
a second position substantially orthogonal to said 
first position, whereat said plug protrudes laterally 

75 out of said device body for connection to an elec- 
tric socket. 

3. A device according to Claim 2, wherein said 
ball means have protruding portions diametrically 
extending from said ball means, and said spherical 

80 seat has diametrically juxtaposed grooves accom- 
modating therein and guiding sait protruding por- 
tions, thereby permitting a 90° rotation of said plug 
around said shank between said second position 
and a further connection position orthogonal to 

85 said first and second positions. 

4. A device according to Claim 2, wherein said 
spherical seat is offcentered to a middle axis of 
said device body. 

5. A device according to Claim 2, wherein said 
90 spherical seat is offcentered to a middle axis of 

said device body of a space and said shank is off- 
set to a middle axis of said plug by a distance sub- 
stantially equal to said space thereby allowing the 
longitudinal alignment of said plug to said device 
95 body. 

6. A device according to Claim 3, wherein said 
diametrically juxtaposed grooves extend substan- 
tially over 90° each and define abutment shoulders 
for said protruding portions. 

100 7. A device according to Claim 2, wherein said 
spherical seat has an opening communicating with 
an inner cavity defined in said device body, 
thereby allowing the passage of small cables of 
electric connection of the batteries to said plug. 

105 8. A device according to Claim 2, wherein said 
device body is formed by a pair of half-shells lon- 
gitudinally symmetrical to each other with respec- 
tive caps having hemispherical chambers defining 
said spherical seat. 

110 9. A device according to Claim 2, wherein said 
device body is the case of a flashlight. 

10. A device according to Claim 2, wherein said 
device body is removably fixed to a flashlight re- 
flector. 

115 11. A device for connecting rechargeable bat- 
teries to an electric socket, substantially as her- 
einbefore described with reference to the 
accompanying drawings. 
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